Objective: This study aimed to investigate the effects of Maras powder (a type of smokeless tobacco obtained from Nicotiana rustica Linn and mixed with the ashes of wood, especially from oak, walnut or grapevine) on the microRNA (miRNA) deregulation of oral mucosa, and it compares these effects with those of smoking. Methodology: Oral mucosal samples were collected from 74 patients, consisting of 16 nonusers, 26 smokers, and 32
Introduction
MicroRNAs (miRNAs) are endogenous small noncoding RNAs that function in messenger RNA (mRNA) silencing and in the post-transcriptional regulation of gene expression 1 . MiRNAs are important in various cellular processes, such as proliferation, differentiation, cell growth, and cell death 2 . Recent studies have discovered deregulated expression of miRNAs in oral infections, periodontal diseases, and oral cancer 1, 3, 4 . Xie, et al. 1 (2011) performed a preliminary comparison of healthy and inflamed gingiva (10 healthy and 10 inflamed gingiva). They found 12 miRNAs, functioning in inflammatory processes and expressed differently, and reported a probable close relationship between miRNAs and periodontal diseases 1 . Similarly, Nahid, et al. 5 (2011) found a persistent association between periodontal pathogens and miR-146a expression, suggesting miRNAs may promote periodontal diseases 5 . Likewise, understanding the relationship between miRNAs and oral malignancies has become increasingly important.
Park, et al. 6 (2009) Tobacco products vary in the way they are consumed, for example, as cigarettes, cigars and cigarillos, which are smoked; also as smokeless tobaccos, such as chewing tobacco, snuffs, and dissolvable products. Yet, tobacco is mainly consumed in the form of manufactured cigarettes. According to the Global Adult Tobacco Survey conducted in 2015, smoking prevalence was 27.1% where smokeless tobacco use was not included 6 Nicotiana rustica Linn and is called Maras powder (MP). To prepare for consumption, it is mixed with the ashes of wood -especially oak, walnut, or grapevine -, in approximate ratios of 1:2 or 1:3. The ash helps the absorption via oral mucosa by creating an alkaline environment 8 . The mixture is placed between the lips or the cheeks and gums/teeth and kept in the mouth for 5-10 minutes.
Despite the hazardous effects of tobacco on health, molecular alterations in the oral mucosa of tobacco chewers and smokers have not been fully investigated 9 . Experimental methods revealed miRNA expression in oral fibroblasts and oral keratinocytes is deregulated by the exposure to tobacco condensate 9 .
Because of this knowledge, this study hypothesized that smokeless tobacco use and smoking can deregulate miRNA expression profiles. Therefore, it aimed to analyze the expression profiles of 90 miRNAs 
Inclusion and exclusion criteria
Volunteers between 18 and 65 years of age with no history of disease and acute/chronic inflammation were selected. Those who had been receiving a treatment regimen for less than 6 months were excluded. Those with presence or history of potentially premalignant oral lesions or oral cancer, dermatological diseases, oral infections, fractured jaw or previous surgery that could affect oral health, and those that consumed alcohol, narcotics, or tobacco products other than MP or cigarettes were also excluded. be downregulated in oral keratinocytes exposed to cigarette smoke. MiR-92a is suggested to serve as an oncogene or tumor suppressor in different cancers. In this study, the mean expression level of miR-92a was lower in MP users than in smokers and in nonusers, and there was a significant difference between MP users and smokers, and between MP users and nonusers.
Our results showed miR-31 is positively correlated with MP use, similar to those of Bhat, et al. 10 MiRNA profiling was performed on oral mucosa, although blood could be tested to determine the correlation between tissue and blood. In addition, histological analysis could be conducted to support our findings. The sample size is our limitation in this study, as MP is usually consumed with cigarettes and/ or is used as an alternative to smoking. Multicenter longitudinal studies investigating larger sample sizes are needed to generalize our findings. In future studies, examining the changes in existing miRNA expressions after the cessation of tobacco use will also be necessary.
Conclusions
The results of our study show the use of MP and smoking deregulate miRNA expression (miR-200b and miR-92a). This leads to the belief that assessing miRNA expression is a promising noninvasive method of analysis, especially in the case of mutagen exposures.
Finally, large-scale and high-throughput studies may help to identify extensive miRNA expression profiles associated with tobacco use and improve the understanding of oral malignancies. 
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